Discrepancy between increased left ventricular mass and "normal" QRS voltage is associated with decreased connexin 43 expression in early stage of left ventricular hypertrophy in spontaneously hypertensive rats.
On the basis of our previous results of animal and human studies, we assume that the discrepancies between increased left ventricular mass (LVM) and electrocardiographic (ECG) findings not exceeding the upper normal limits in left ventricular hypertrophy (LVH) are conditioned by the electrical remodeling of hypertrophied myocardium. We assumed that these discrepancies observed in the early stage of LVH in spontaneously hypertensive rats (SHR) are associated with a decreased expression of connexin 43. Standard 12-lead ECG was recorded in 20-week-old male SHR and age-matched and sex-matched normotensive Wistar rats (Institute of Experimental Pharmacology SAV, Dobra Voda, Slovakia). The approximated maximum QRS spatial vector magnitude (QRSmax) was calculated from leads V(2), aVF, and V(5). Left ventricular mass was weighed, and the specific potential (SP) of myocardium was calculated as the QRSmax-to-LVM ratio. Left ventricular protein levels of connexin 43 were analyzed with sodium dodecyl sulfate-polyacrylamide gel electrophoresis and Western blotting. The LVM values were significantly higher in SHR than in normotensive controls (0.96 +/- 0.03 g and 0.680 +/- 0.07 g, respectively; P < .001). The QRSmax values in SHR did not follow the increase either in systolic blood pressure or in LVM. The SP values in SHR were significantly lower than those in control rats (0.92 +/- 0.11 mV/g and 1.358 +/- 0.06 mV/g, respectively; P < .01). A 37% decrease in connexin 43 level was observed in SHR. The QRS voltage did not follow the increase in the LVM in 20-week-old SHR, and the values of connexin 43 were lower in SHR than in normotensive controls. We believe that the discrepant findings between ECG voltage and LVM can be caused by the electrical remodeling in the early stages of LVH.